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Table 1 0 . 3 . 1 

1979 GM-NPD Data 
Percent VWT 

Minute 

N 

5633 
9163 
1838 

923 
1093 
1302 

9826 
9470 
2850 
2024 

779 
1670 

748 
1222 

841 
1068 

572 
1734 

423 
953 

54132 

Enaine Of* 

(A) 
Percent 

10 .41 
16 .93 

3 . 4 0 
1.71 
2 . 0 2 
2 . 4 1 

18 .15 
17 .49 

5 .26 
3 . 7 4 
1 .44 
3 . 0 9 

1 .38 
2 . 2 6 
1 .55 
1.97 
1.06 
3 . 2 0 
0 .78 
1.75 

100.00 

«_. 

Time 

(B) 
Average 
D i s t a n c e 
( m i l e s ) 

0 .54 
1.72 
3 .40 
4 .41 
5 .75 

13 .61 

2 .35 
6 .01 

10 .31 
13 .68 
17 .31 
3 2 . 3 1 

2 . 6 2 
6 .25 

10 .19 
13 .71 
17 .39 
25 .98 
4 0 . 7 1 
87 .78 

• • i • r • 

(A)*(B) 

5 . 6 2 1 
2 9 . 1 2 0 
11 .560 

7 . 5 4 1 
11 .615 
3 2 . 8 0 0 

4 2 . 6 5 3 
1 0 5 . 1 1 5 

5 4 . 2 3 1 
5 1 . 1 6 3 
2 4 . 9 2 6 
9 9 . 8 3 8 

3 . 6 1 6 
14 .125 
15 .795 
2 7 . 0 0 9 
1 8 . 4 3 3 
8 3 . 1 3 6 
3 1 . 7 5 4 

153 .615 

8 2 3 . 6 6 6 

1, 

@ 002 

P e r c e n t 

0 . 6 8 
3 . 5 4 
1 .40 
0 . 9 2 
1 .41 
3 . 9 8 

(11 .93)«__-

5 . 1 8 
12 .76 

6 . 5 8 
6 . 2 1 
3 . 0 3 

1 2 . 1 2 
( 4 5 . 8 8 ) £ -

0 .44 
1 .71 
1 .92 
3 . 2 8 
2 . 2 4 

1 0 . 0 9 
3 . 8 6 

1 8 . 6 5 
( 4 2 . 1 9 ) / -

100 .00 
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l£ 
19 
13 

310 
321 
78 
53 
13 
13 

1 
9 
19 
14 
S 
8 
1 

1401 

20. 26 
13.30 
2.29 
1.33 
1.3(5 
0.93 

22.13 
22.91 
5.57 
3.78 
0.93 
0.93 

0.07 
0.64 
1.36 
1.06 
0.36 
0.37 
0.07 

<§) 

Siotmae® 
fflilOE 

0.32 
1.7S 
3.42 
4.46 

' 5.84 
11.24 

2.51 
5.©7 

10.44 
13. .37 
17.62 
22.17 

3.74 
7.17 
10.58 
13.26 
17.86 
2S.76 
45.91 

<*>°(a) 

S.4&4 
" 23.730 

7.79© 
6.066 
7.942 

10.453 

S3.346 
134.482 
53.151 
51.293 
16.307 
20.61@ 

0,232 
4.S@i 
14.309 
13.260 

6.431 
1 6 . 3 f l 
3.214 

•4} UV. o 

Pore©&fc 
—________•• M 11 •• i i » 

1.41 
5. If 
1.70 
1.33 
1.74 
2 .25 

(13 .66) 

12.14 
29.40 
12.71 
11.21 
3.58 
4.51 

(73.SS) 

0.05 
1.00 
3 . I S 
2.90 
1.41 
3.38 
0.70 

(12 .79) 

437.435 100.00 

22 
_ " _ . , • j • ' • " . • • • " . . 



MtMMMaMtatjHKfcMtftoafc _________ , ! • - , • • » • • - . • - . - , - . • - - . — - . _ - » - f - _ r ^ _ ~ . . . ^ . i . I If- • • ; 

* • • • * • « I * M ^ 

,-|-_f|_BWl^^W»_-_gWtWIW»>IW>_WW_W-^ml^<W>^WiP»<"WW^^ ~ » . M« . • • - • • • - . . _ • I _ . .- ^ ..- . . g 1 - . 

•»"»*^**_»« •*_•*> 

i . » m n 11 * f i _ • _ • 1 1 _ . I H H I _i _ • . * . t . u n i i l | « . l * b t . — • t k ' t W - ' M f - • 

• * 

»L 

___M M M M M iilMM^MMMM 
W W w m i uutqi" E 

| X ON VO OV IO U» CM 

t ' f t » 1 tt™ 
OV Ul U O) Ul H 00 f^ 

| v OV M « U 
~h»-

O V U I M 

K>0 
3 
n e t 
.__ ft (a P 

4D 

vO 
- a 
to 

«_» 

S§ 
9> I 

f&X 
Oa 

UJ 

VOCD U H O > _ > 

U O U O M U H H O Ul K> _} O) ( M O U H U H O H U O 

H O V O . o M M v o - g ^ C O H O M U ^ H 
u> U I ( M O I K a io H i f oo to (o H oo a . ao 

«o * » _ » > * » _ • u i a . 
U O H K I O ^ O ) 

IO O U H M U H O 
- 1 H H M H H 
W A U H W W K ) U M H H H U I 

vo 
-4 U* *> VO M o o 
O t P H O U O W 

m Ul U> K. >l <t̂  H 
O V H O O H H O i f 

CK tO -O CJ «0 H 
OV V0 _• CO O VO & 

s-ft 
S T " 

o 

3 
H 

f t tn 

^ 

erce 

E> 
_*r» 
9 O 

o 
£ 
4 

T
able 

o 

bl 

CO 

i 

M > J H H N 
IO Ul H U) O O O O O CO VO _K VO © O 0D 

K 
U) _^ H H H ^ O -«-

> i O k H O O V V O U U I H 
( O U I ^ I A O V O O M ^ 

OV-^ 00 « U iK U OV Ut OV O OV O «4 
O V U O V O V W O V O Ul Ov H U» O Ul OB rr 



P.8 

i l 
Il I 

I 

19 
•; ?! 
• it 

:• <t 
: •:, 1 

i H 

1 

: I 

• 

! i 

ii 

. t 

Data* 

Table 10.3.4 

% \̂ IT and Average Speed (mph) 
Urban vs. Rural 

Kill 'oUowa 
r-Xrtl 

ri 

si 

ri 

Urban Rural 
Freeway Artery Local Freeway Artery Local 

ta 4u:c 

14.27 
15.25 

1̂ )1 low* 15.11 

18.40 

12.79 

(mpt}) 

47.07 
50.60 

>ll<iw_| 4 4 . 7 4 

4 6 . 0 0 

5 2 . 4 9 
2 7 . 7 2 
7 6 , 5 6 

2 7 . 5 0 

7 3 . 5 5 

5.32 
2.02 
8.34 

13 .40 

13 .66 

18 .99 
3 9 . 9 6 

7 . 5 3 
1 3 . 8 7 

1 .41 
1 .18 

8 .90 1 5 . 7 0 16 .00 

2 3 . 1 2 
2 7 . 0 5 
2 2 . 2 6 

16 .86 
18 .09 
16 .66 

5 3 . 2 4 
52 .57 

4 4 . 1 1 
4 4 . 3 1 

28.74 
20.82 

1 9 . 0 0 19 .00 58 .00 4 3 . 0 0 3 2 . 0 0 

K«" ffi 
i\ u 

» Car md CAPE-10 Study, "Development of* Revised 
ty Vel icle Emission-Average Speed Relationships, 

^EiA-460/3-77-01i). 

atatialics, 1987, Federal Highway Administration. 

t ;Refi. 10.3). 
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Table 2 

FHWA Modeled Roadway Speeds by Functional Class (1987) 

Roadwav Func t iona l C las ses 

Rural - i n t e r s t a t e 
- other principal arterial 
- minor arterial 
- major collector 
- minor collector 

Urban - interstate 
- other freeways and expwys 
- other principal arterials 
- minor arterial 
- collector 

All autos, vans 
5_nd oickups 

57.7 
46.3 
40.5 
34.3 
29,3 

46.8 
> 46.2 
i 19.1 

19.2 
19.5 

mph 

AU tricks 

43.2 mph 
35.8 
33.1 
28.8 
24.3 

38.9 
36.8 
16.1 
"16.1 
16.2 

Source: Federal Highway Administration, Highway Performance 
Monitoring System 
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TABLE 2A 
MEAN VALUES FOR URBAN ONLY TRIPS 

P.11 

CHARACTSE-XSTXC 
1. 0 of tripo/dayoo 
2. TiE-O siaeo loot trip (hrs) 
3. Avor&fo trig spood (Eagfe) 
<_. Avo. d?iwii_v§ cgood (fajfh) 
S. Biataaeo ©2 trip (miloo) 
So 0 of 86@gic duriag trig 
7. Biofcoaeo feem 8£©§>o (ailoo) 
8. Total tico ©2 trig (raiia) 
9. Total tico st©pg>o& (rais) 
10o Total tiEo raowiag (raia) 
11. 0 ©f trigo aaalysod 
12. Hot start/eold start ratios 

a. 1 hr oi® for cold start 
b. 4 hr rais for cold.start. 
c. 6 hr raia for cold start 
d. 8 hr rais for cold start 
e. 12 hr mia for cold start 

Eagine Off Timo^ 
0 MIN. 5 WIN. 10 MIN. 15 MIN. 20 MIN. 
6.6 
3.3 
21.1 
28.8 
3.3 
6.0 
0.53 
9.3 
2.5 
6.8 
1434 

1.4 
3.5 
4.8 
5.2 
11.7 

5.4 
4.0 
20.1 
28.8 
4.0 
7.4 
0.35 
12.0 
3.6 
8.4 
1158 

0.94 
2.7 
3.7 
4.1 
9.2 

4.7 
4.6 
18.5 
28.8 
4.6 
8.5 
0o§§ 
15.1 
S.4 
9.7 
1000 

0.69 
2.2 
3.1 
3.4 
8.0 

4.3 
5.1 
17.1 
28.8 
5.1 
9.4 

0.55 
18.0 
7.3 
10.7 
900 

0.52 
1.9 
2.7 
3.0 
7.1 

3.9 
5.5 
15.9 
2S.S 
5.6 
10.2 
o.§§ 
21.0 
9o<\ 

11.6 
820 

0.40 
1.7 
2.4 
2.7 
6.5 

TABLE 2§ 
MEAN VALUES FOR URBAN AND/OR RURAL TRIPS 

CgMU-CTBRIgTIC 
1. 0 of trigs/day 
2. Tisao oiaeo last trip (hrs) 
3. Avorago trip sgood (ragh) 
4. AVQ. driviag spood (mph) 
5. Distaseo of trip (railoo) 
6. 0 of stops duriag trip 
7. Distaseo btwa stops (railos) 
8. Total tirac. of trip (mia) 
9. Total tiao stopped (raia)-

10. Total ti__jo moviag (mia) 
11. 0 trips aaalysod 
12. Hot start/cold start ratios 

a. 1 hr mia for cold start 
b. 4 hr raia for cold start 
c. 6 hr raia for cold start 
d. 8 hr mia for cold start 
e. 12 hr raia for cold start 

MIN. 
7.2 
3.2 
2§.l 
32.7 
4.4 
6.0 
0.73 
10.5 
2.4 
8.1 
1795 

1.4 
3.7 
5.0 
5.4 
11.9 

EafisQ Off TiraQ6 

5 MIN. 
5.8 
3.9 
23.8 
32^7 
5.5 
7.5 
0.73 
13.8 
3.7 
10.0 
1443 

0.93 
2.7 
3.8 
4.1 
9.4 

10 MIN. 
5.0 
4.5 
22.2 
32.7 
6.3 
8.6 
0.73 
17.0 
5.5 
11.5 
1255 

0.68 
2.3 
3.2 
3.5 
8.0 

15 MIN. 
4.5 
5.0 
20.6 
32.7 
7.0 
9.5 
0.73 
20.3 
7.5 
12.8 
1131 

0.52 
1.9 
2.8 
3.0 
7.1 

20 MXN. 
4.2 
5.3 
19.3 
32.7 
7.S 
10.3 
0.73 
23.4 

s 9.5 
13.8 
1047 
* 

0.40 
1.7 
2.5 
2.7 
6.5 

OQ 

. Eagiao Off Tirao = tho miairaum tirao aa eagiao off poriod must oscood 
bofero a trip is eoasidorod eaded. Soquoatial oporatioas with oagiao 
off poriods loss thaa or equal to tho so asaouats woro included ia tho 
sasao trip. 
For ealculatiag this parasnotor, uo havo oseludod all days whoro aay 
aoa-urfeas trip oeeurrod. (Tho 251 days was thorofora rsdueod te 1§8 
urhaa days.) 



AVERAGE TRIP SPEED (0 -64 mph) 

URBAN TRIPS 

each X = 2 t r i p s 

LEFT-END 

0. 
2.0000 
4.0000 
6.0000 
8.0000 
10.000 
12.000 
I 4.000 
16.000 
ia.ooo 
20.000 
22.000 
24.000 
26.000 
28.000 
30.UOO 
32.000 
34.000 
36.000 

. .18.000 
40.000 
4 2.000 
44.000 
46.000 
46.000 
50.000 
52.000 
54.000 
56.000 
58.000 
60.OOO 
62.000 

TOIAL 

TOT* COUNT 

4.4 
2.2 
3.7 
4.2 
5.4 
6.0 
9.3 
10.4 
9.7 
7.9 
10.3 
7 
5 
3 
2 
I 

O. 
0. 
0. 
0. 

. 1 

44 
22 
37 
42 
54 
60 
93 
104 
97 
79 
103 
77 
56 
35 
25 
19 
15 
14 
5 
3 
3 
3 
3 
2 
I 
2 
0 
0 
0 
O 
I 
t 

-XXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXX 
•xxxxxxxxxxxxxxxxxxx 
•XXXXXXXXXXXXXXXKXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
•xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
»XXXXXXXXXXXXXXXXXX 
•XXXXXXXXXXXXX 
«XXXXXXXXXX 
•XXXXXXXX 
*xxxxxxx 
• XXX 
• XX 
• XX 
• XX 
• XX 
•X 
• X 
• X 

• 
• 
• X 
• X 

I 

I 

100.0 1000 (INTERVAL _/lDTH= 2.0000) 

Fo 



P.13 

Percent of vehicles 

No VMT over... 
Over 10% VMT 
Over 50% VMT 
Over 80% VMT 
Over 90% VMT 

having VMT 

20 mpr 
6.3 

8 
74.8 
41.6 
22.3 

on trips witr 

25 mph 
10.6 
85.2 
56.9 
24.4 
11.1 

i avgerage speeds >: 

30 mph 
17.1 
75.4 
40.3 

13 
4.8 

35 mph 
26.2 
62.5 
26.6 
6.9 
2.5 

40 mph 
37.3 
52.5 
21.2 
3.1 
1.3 

45 mph 
49.9 
31.8 
7.5 
1.2 
0.5 

55 mph 
75.8 

10 
1 

0.1 
0 

For example, going down the 30 mph column to 13...means that 13% of vehicles 
had over 80% of VMT on trips with average speed greater than 30 mph 
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,12/03/91 13:35 ® EPA ANN ARBOR 121003 

E. H. PECHAN & ASSOCIATES, INC. 
5537 Hempstead Way 
Springfield. VA 22151 

(703) 8.2-1120 

December 29 , 1988 

Ms. Robin Mi i.es-McLean 
PM-221 
U.S. Environnental Protection Agency 
401 M street, sw 
Washington, DC 20460 

SUBJECT: Motor Vehicle Emission Calculations 

Dear Robin: 

To folio 
conference ca 
T called D0T-
uses the Hign 
conta i n.s a mo 
vehicle types 
roadway types-
compared with 
in Table 2. 
NEDS values f 
principal art 
estimate if ;.\ 
FHWA values b 
data on vehic: 

w up on the question raised during yesterday's 
11 about assigning vehicle speeds to roadway types, 
FHWA and spoke with Mr. Harry Caldwell. His group 
way Performance Monitoring System model, which 
dule that estimates effective speeds for seven 
by roadway functional class. NEDS assignments of 
tc vehicle speeds is shown in Table 1. This can be 
the FHWA modeled roadway speeds by functional class 
obviously, the FHWA values are quite different from 
or nany roadway types (see, for example, urban-other 
eri.als) and would lead to a much different emission 
ppi ied. We should probably find out more about the 
afore using them, but I wanted to let you know that 
ie speeds by roadway class are available. 

Sincerely, 

[/6lm Wilson 

jw/kf 

cc: Phil Lorang i/ 



P.17 

Table 1 

NEDS Assignment of Roadway Types to Vehicle Speeds 

Roadwav Type 

Rural - interstate 
- other principal a r ter ia l 
- minor a r t e r i a l 

Urban - interstate 
- other freeways and expwys 
- other principal arterial 

Assigned Vehicle' 
Speed (mph) 

50 mph 

Percentage of 
Total National 

VMT 
•_M-___-_----*--a„-------___I-__a---^-W^Ma_________r*«*a 

8.7 
8.2 
7.7 

12.2 
5.5 
15.7 

Rural - majcr collector 
- minor collector 
- local 

Urban - minor arterial 

4 5 mph 9.2 
2.4 
4.9 

11.4 

urban - collector 
- local 

19.6 mph 5.0 
9.0 


